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numerous and varied than ever before. The demographic changes in the population and in the character of its health problems revealed by this rich data base are familiar to all health workers. The elderly, especially the oldest old, are increasing rapidly both in numbers and in percentage of the total population. Chronic disease and disability are major health problems of our time.
To cope with these changes and with the fact that since I960 health care costs have risen from 5.3 percent of the gross national product to 10.7 percent in 1985 (U.S. Bureau of the Census 1986, 96) the health care structure itself is continually undergoing change both in the kinds of organizations delivering health care and in the way such care is paid for.
Health maintenance organizations, social/health maintenance or ganizations, nursing homes, home care programs, retirement com munities, and for-profit hospital chains, for example, are all a part of the contemporary scene that either didn't exist or were only a tiny part of the whole only a few decades ago. In an attempt to control hospital costs, prospective payment based on diagnostic-related groups has been introduced and long-term care insurance has made its debut as a means of paying for out-of-hospital, largely nursing home, costs (Meiners 1984) .
The introduction of new organizational arrangements for the delivery of health services, the realization of the importance of social support services as well as medical services in contributing to the quality of life, and the struggle to control costs all emphasize the desirabilitynay, necessity-of looking at the utilization of the health care system as a whole. Despite our knowledge of the use of various parts of the service network, such information is lacking. It is time to bring together the evolving strands of statistical information about physician utilization, hospital utilization, nursing home utilization, etc., to present a systems perspective of how the population relates to the health care structure in its entirety as well as to its component parts. Figure I represents an attempt to produce such a systems perspective for the elderly. I have chosen the elderly to illustrate the concept because they are one of the fastest growing elements of the population. They are subject to chronic disease, they require a variety of services to meet their needs, the cost of meeting those needs is likely to be high, and the policies to deal with these concerns make their progress through the health care system particularly important to review at fairly frequent intervals. It will readily be recognized that the approach to the construction of such an overview for the elderly can be applied to any other age group.
The Construction of Figure 1 Figure 1 is constructed by piecing together what are essentially a series of cross-sectional observations to produce an integrated picture of the annual progress of the elderly through the health care system. For many parts of the diagram, particularly those concerned with utilization after discharge from the acute-care hospital, no published national data are available. The estimates in these cases are based upon various reports in the literature and on data collected from state reporting systems, such as the hospital discharge data for Maryland and South Carolina or from nongovernmental sources such as the Massachusetts Health Data Consortium. The estimates of admission and discharges from inpatient mental health facilities are derived largely from unpublished data of the National Institute of Mental Health. Appendix tables A through F detail the sources of the estimates and the various assumptions upon which they are based. Except when the numbers are very small, the estimates have been rounded to the nearest 10, 100, or 1,000, as the case may be.
Utilization data are most often reported in terms of admissions and discharges rather than individual persons. Since figure 1 represents an effort to trace people through the health care system, it is desirable ideally to have a frequency distribution of persons by number of admissions for each of the settings of figure 1. Fortunately, this information is available for the acute-care hospitals (appendix table A). To keep the concept clear, the percentage distributions of where people go after they leave the hospital are applied to the number of persons discharged. This compensates to some degree for the readmissions to the acute-care hospital from nursing homes and vice versa. These people are then traced through the rest of the system as described in the appendices. In the case of inpatient mental health facilities, it was possible to calculate a rate of first admission (people) directly (appendix table E).
At several points in figure 1, ranges are indicated, some of which are quite wide. This variability reflects differences in the methods used to collect and classify the data and, in the absence of nation wide averages, differences between parts of the country in the availability of particular kinds of resources, such as nursing homes or home care programs, as well as possible real differences in utilization patterns.
Wherever possible, national data available from the National Center for Health Statistics or some other agency primarily engaged in data collection are used rather than estimates from a variety of miscellaneous sources. Thus, the estimated number of deaths in each setting is based upon United States mortality statistics by place of death rather than upon the sum of the deaths derived from the data for each setting. Similarly, in the case of discharges of persons from the acute-care hospital to chronic-disease/rehabilitation facilities, the estimate derived from the National Center for Health Statistics (NCHS) hospital discharge survey (300-400) is used rather than that based upon reports of admissions to rehabilitation facilities (200-400).
The Progress of the Elderly through the Health Care System
The system of health care for the elderly is often described as "frac tionated," with the various needs of the elderly being viewed as though they were independent of each other. Such a perspective tends to result in administrative structures and financing efforts that contribute to further fractionation of services, duplication of effort, and high costs. Moreover, each part of the system develops its own set of utilization data with few unifying principles governing their collection to produce a coherent picture of how the total care fabric contributes to meet the needs of the elderly. Figure 1 is a beginning attempt to produce such a coherent picture. It should be viewed with Pareto's comment on Kepler in mind: "Give me a fruirful error any rime, full of seeds, bursting with its own corrections. You can keep your sterile truth to yourself" (Gould 1983) . The fact that some of the data used in figure 1 are shakier than others should not deter us from making a beginning.
The reports of the National Health Survey (National Center for Health Statistics) tell us that in the course of a year about 80,000 out of every 100,000 elderly persons in the population see a doctor at least once and approximately 22,000 make use of a community agency, the majority of the latter being seen in community senior centers. About 31,000 elderly are hospitalized in a year, generating about 44,000 discharges.
Where people go when they leave the hospital is not as readily determined. At present, there are no national data published by the National Center for Health Statistics, though the subject is of growing importance. Some state data are available (appendix table B), though there is no common classification of discharge disposition.
When they leave the hospital the majority of the elderly go homesomewhere between 22,000 and 26,000-depending on what source one uses for the estimates. Anywhere between 500 and 2,900 go home with a referral to organized community-support programs such as home care agencies, meals-on-wheels, housekeeping and chore service programs, transportation programs, etc. This is obviously one of the shakier estimates, yet it is an area with growing policy implications.
Between 1,400 and 2,900 individuals are discharged to skilled or intermediate care nursing homes. A small number are discharged to chronic disease/rehabilitation facilities and inpatient mental health facilities.
The popular conception that most people who enter a nursing home remain there until death has been refuted by such studies as that of Liu and Manton (1983) . Yet, our knowledge of the disposition of elderly patients upon discharge from the nursing home is even less complete than that on hospital discharges. Using the sources shown in appendix table C, we see that somewhere around 1,000 individuals are discharged back to the community, though how many of these are referred to a community agency is at present not known. About 1,400 individuals reenter the acute-care hospital and another 1,000 die in the nursing home. A small number are discharged to chronic disease/rehabilitation facilities or inpatient mental health facilities.
The overall death rate in 1980 for persons aged 65 and over was 51.1 per thousand, which when applied to the cohort of 100,000 elderly yields an estimate of 5,114 deaths. Using NCH S data, these are distributed as shown in figure 1. The estimate (rounded) obtained by adding up the deaths reported from each of the points in the health care system falls somewhere between a low of 4,000 and a high of 5,000, the latter figure being quite close to the estimate obtained from National Center for Health Statistics data. The difference between the numbers obtained by the two approaches is not surprising.
considering the variety of sources from which the individual estimates spring. It is, however, worth noting because, as our knowledge of how people use the health care system improves, one may expect that the two estimates will draw closer to each other.
Discussion
There are several benefits to be gained through periodic systems analysis of the type represented by figure 1. Perhaps the most important is that it provides a means of visualizing the relations of the various parts of the system to each other and the shifts in the way people use the health care network that may follow upon changes in health policy.
For example, the recent shift in policy from a retrospective to a prospective method of reimbursing acute-care hospitals for inpatient care shows signs of producing ripple effects throughout the entire health care system, some of which may have been unanticipated. Hospitals are debating whether they should own or at least affiliate in some formal sense with particular nursing homes. Similar discussion seems to be taking place with regard to home care programs.
As these rearrangements among hospitals, nursing homes, and com munity programs occur and as such structures as retirement communities appear on the scene, they will inevitably be reflected in shifts in the patterns of where people go and where they come from at each point in the diagram. The ability to recognize the effects of policy changes at an early stage and to place even tentative estimates on the magnitude of the change should help to guide further policy decisions as well as to aid in making cost estimates of proposed changes nationally and locally.
Changes in health policy are currently being discussed in a number of other areas which, if adopted, are bound to have profound system effects with consequences for resource allocation and costs. Various forms of health insurance are being proposed. Some relate to long term care insurance in which the term seems to refer to insurance for nursing home care, others are concerned with catastrophic illness, and still others seek to provide coverage for those currently lacking any form of health insurance. It is not my purpose here to discuss the pros and cons of these proposals but to point out that inevitably the adoption of any of these will have system effects that will be reflected in figure 1. Knowledge of these can serve to modify programs as initially conceived either as regards eligibility, coverage, or method of reimbursement which, in turn, may make the programs more effective in meeting the needs of those they are designed to serve. Thus, figure 1 provides a means of judging the cybernetic effect of legislation or changes in it upon the utilization of the total health care system. Each of the proposals mentioned above deals with a particular group of the population. Consideration of figure 1 may not only make the dimensions of the problem clearer but perhaps result in the issue being viewed in a wider context. For instance, we now have insurance for hospital care, insurance for medical care, and the beginnings of insurance for long-term care. Dr. Leona Baumgartner, when she was commissioner of health for New York City, used to refer to the various components of the health care system as "a many splintered thing." I cannot help but wonder whether the appellation is equally descriptive of the health insurance field and whether one might reexamine the possibility of broader coverage than that resulting from a consideration of one segment at a time. I say reexamine because the debates on national health insurance some years ago embodied essentially that thought. Indeed, it has been suggested that one might phase in national health insurance, moving from broad coverage for the elderly to cover all children up to a certain age and then later going on to other age groups (Fein 1970) . In any case, whatever form of health insurance evolves is bound to have system-wide effects that will manifest themselves in the flow diagram.
A number of areas for research are suggested by figure 1. It would be of great interest if at each way station on the chart the volume of care provided and the dollars expended for that care could be added. To some extent this can be done. Thus, since the average number of physicians' visits per person aged 65 and over per year is 6.4, a cohort of 100,000 elderly will generate 640,000 visits. Similarly, based upon 1983 data from the Massachusetts Health Data Consortium, the 40,000 hospital discharges represent about 492,000 days of care and about $21,160,000 in hospital charges. The findings of the National Medical Care Utilization and Expenditure Survey may contribute to filling in other parts of the diagram.
An obvious line of research suggested by figure 1 is a longitudinal study of a cohort of elderly to obtain information directly on how people move through the health care system. Such a study, properly designed, would have the advantage of being able to attach both the volume of care and the expenditures associated with that care to each stage of the process. It would also permit examination of the char acteristics of individuals who make the greatest demands upon the health care system. For example, though the average annual number of physician visits of the elderly is 6.4, about 7 percent have 13 or more visits per year. In other words, a small proportion of the elderly account for a large proportion of visits. This is a well-known phenomenon and is seen in the utilization of hospitals as well (Zook and Moore 1980; Anderson and Steinberg 1984) . What is less well known is whether there are demographic, social, or biological characteristics of this group that distinguish them from the rest of the elderly and whether the same individuals are also high utilizers of the other sectors of the service network. The report of Young and Fisher (1980) represents an early attempt to make use of Medicare data to examine questions of this kind, but much more work is needed.
By its very nature, longitudinal research requires considerable periods of time for completion. Desirable as such research would be, it would not serve the same purpose as figure 1, which is intended to make it possible to assess quickly and at fairly frequent intervals the shifts that take place in response to policy changes in the relations of various parts of the health care system to each other and in the way the elderly make use of the service network. In this sense, figure 1 may be viewed as a barometer of the effects of policy changes upon the health care structure and its operation.
In its present form, figure 1 is primarily an attempt to present a concept. Its utility depends, of course, upon the quality and timeliness of the data. A number of steps can be taken to strengthen the data. Perhaps the most important of these is to recognize that the information called for is not complicated. In its simplest form, all that is required is knowledge of the number of admissions and discharges at each point of the diagram, classified by age, source of admission, and discharge destination. With the possible exception of discharge des tination, this is information that almost every service unit obtains for each individual entering its program. The problem then becomes one of systematically organizing and collecting this admission and discharge data from the operating records of each of the components of the health care system.
To move in this direction, the problems of arriving at a common classification for source of admission and discharge disposition and a common definition of first admission and readmission need to be addressed. Past experience with such technical problems has shown that they are solvable. Once solved, their adoption should be encouraged by various federal and state agencies charged with the collection of data on the utilization of the health care system and by the various professional societies.
Given the rapid changes in the demographics of the population and the state of flux of society's arrangements for meeting the needs of the elderly, it is clear that the data base in that part of figure 1 that seeks to describe what takes place once the patient leaves the hospital needs to be strengthened so that we may have a better understanding of the relation between policy and practice.
Though we do not currently have national data on where elderly people go when they enter or leave the various parts of the health care system, the data in the appendices show that several states are already collecting the desired information on an annual basis for hospitals and nursing homes-the two biggest parts of the health care system apart from the physician. It would be desirable to consider the possibility of building on this experience by incorporating in the national data-collection programs that already exist for most of the settings shown in figure 1 information on source of admission and place of disposition.
Society's arrangements for meeting the health care needs of its citizens are continually changing and seemingly at an ever more rapid pace. We can no longer afford to think of the parts of the health care system as discrete entities, but must view the system in its entirety. Our statistical programs must also be prepared to change so as to foster this perspective. .S r rC ro 2 4_, 2 • 3" • -E S S 2 
